Alterations in the number of rRNA operons within the Bacillus subtilis genome.
Deletions and additions of rRNA gene sets in Bacillus subtilis were observed by Southern hybridizations using cloned radiolabeled rDNA sequences. Of the ten rRNA gene sets found in B. subtilis 168M or NCTC3610, one was deleted in strains possessing the leuB1, ilvC1, argA2 and pheA1 mutations. Among EcoRI restriction fragments of genomic DNA products, a 2.9-kb 23S rRNA homolog was missing. In HindIII digest, both 5.5- and 5.1-kb hybrid bands were lost with 16S and 23S probes, respectively. Similarly, genomic DNAs digested with SmaI showed the absence of both 2.1- and 2.0-kb fragments that hybridized to 16S and 5S sequences, respectively, in wild-type genomes. In contrast, B. subtilis strain 166 and its derivatives displayed a gain of a 3.3-kb HindIII fragment homologous to 16S rRNA. Transforming the ilvC1 and leuB1 mutations into new genetic backgrounds revealed in some clones the concomitant introduction of the ribosomal defect. Transformations with the slightly heterologous donor DNA from strain W23 yielded some Leu+ and Arg+ transformants with altered hybridization patterns when probed with cloned sequences. We propose that the deletion of the rRNA operon occurred in the ilv-leu gene cluster of the B. subtilis genome as a result of unequal recombination between redundant sequences.